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中国政府在 2014 年 11 月发布的《中美气候变化联合声明》中承诺，中国将










排放绩效变化及其驱动因素，并与 MCPI 指标结果进行比较。 
实证研究结果表明：东中西部地区工业部门 1998~2011 年间平均碳排放绩效
年均提升 5.53%。东中西部地区工业部门碳排放绩效均值依次降低。MCPI 高估























―U.S.-China Joint Announcement on Climate Change‖, published by the Chinese 
government on 12 November 2014, promised that China would reach its peak of 
carbon emission by 2030 and increase the share of non-fossil fuel in primary energy 
consumption to 20%. Industry sector should be responsible for 90% of the total CO2 
emission .The ―carbon emission peak in 2030‖means a first ceiling target of carbon 
emission settled for the industry sector in the future. Considering the facts that China 
is experiencing the most important process in industrialization, urbanization and 
modernization, how to make a reasonable allocation within the industrial sector for 
these precious carbon emission quota has been a problem deserved comprehensive 
design. 
By incorporating the metafrontier Malmquist index and the non-radial directional 
distance function with the carbon emission performance index (MCPI) based on the 
Malmquist index, I propose a metafrontier non-radial Malmquist CO2 emission 
performance index (MNMCPI) for measuring dynamic changes in CO2 emission 
performance and successfully solved the evaluation overestimated problems caused 
by ignoring the group heterogeneity and slack problems .I decompose the MNMCPI 
into an efficiency index(EC), a best-practice gap change index (BPC) and a 
technology gap change (TGC). Using the provincial industry panel data in 1998~2011 
and allocating the 29 provinces into three different groups, we figure out the empirical 
results of China’s CO2 emission performance changes as well as the dominated power. 
We also compare our MNMCPI with the other emission performance index like 
MCPI. 
The empirical results indicate that the average carbon emission performance was 
continuously increasing by 5.53% in the industrial sector of the three regions in China 
over 1998-2011 and the eastern won the highest carbon emission scores as well as the 















overestimated by the MCPI. The average EC of the whole China industrial sector 
increased 2.297% annually and 23 of the 29 provinces presented a positive EC index. 
The innovation effect indicated by the BPC presented an increasing trend .we find that 
the increase of the industrial carbon emission performance of 23 provinces was 
mainly drove by the innovation but the other 6 provinces like Hebei Province mainly 
by efficiency increase. The technology gap changes told us that none of the three 
regions be a technology leader. TGC also stated that the intertemporal frontier is 
shifting away from the global frontier very slowly. 
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500 种主要工业制品中的 220 多个世界总产量第一；在国际工业 22 个大类中，







工业部门能耗占比和 CO2 排放占比却高达 67.9%、84.2%；随着 2003 年中国―再
重工业化‖以来，我国工业部门碳排放占比更超过了 90%I。Lin et al.(2015)2 指出
2013 年我国碳排放已飙升至 95.24 亿吨，占同期全世界碳排放总量的 29%，远超





分西部省份甚至还处于工业化初期。2011 年东、中、西部地区人均 GDP 分别为
4.4 万元、2.5 万元、2.3 万元，但是人均碳排放却已经达到 7.9 吨、7 吨、7.7 吨。
对于中西部地区来说，由于其工业化水平已经接近 60%，且仍处于经济高速发展
以及工业特别是工业重型化加速阶段，未来该地区将不可避免地成为拉高我国人

























应对气候变化规划（2014-2020 年）》III明确指出，到 2020 年，我国单位 GDP 的
CO2 排放要比 2005 年下降 40%~50%。2014 年 11 月 12 日，中美两国元首又达成
了对全球减排具有里程碑意义的《中美气候变化联合声明》IV。声明指出：―中










值能耗在 2010 年基础上降低 21%的目标已经超出了经济社会发展的承受能力。 
在节能减排困难重重、潜在排放总量受到约束的严峻现实面前，如何顺利完




























































































维度制定了一系列指标，如常见的宏观监测指标人均 CO2 排放（Tol et al.，2009）
4、能耗强度（Ang，1999）5、单位 GDP 碳排放强度（Sun，2005）6、―碳生产
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关指标，因而可以得到合理、真实、全面的碳排放绩效指标。基于 SFA 和 DEA
优缺点比较，本文选用 DEA 模型来构建本研究所需的碳排放绩效评价生产技术
前沿面。 














25、Picazo-Tadeo et al.(2005)26、Boyd et al.(1999)28等。本文要研究的
CO2 就是工业部门生产必不可少的副产物，使用弱可处置技术集更为合适。 
绩效（效率）测度主要解决针对某一决策单元（Decision Making Unit，以下




下简称 DDF）模型，即 DMU 向增加期望产出同时减少非期望产出的方向移动，
最终到达生产技术前沿。Zhang et al.(2013)30指出 DDF 是 Shephard 距离函数的一
般化形式，克服了以往径向效率测度方法投入、期望产出、非期望产出必须同时
增加或同时减少的缺陷。Wang et al(2013b)31就使用 DDF 并结合随机前沿分析
（SFA）技术评估了 1995~2009 中国 30 个省份全要素碳排放绩效。 
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